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The objective of the study is to review the studies on home-based pulmonary rehabilitation practices in idiopathic pulmonary fibrosis
patients in the last 5 years. Home-based randomized controlled trials in idiopathic pulmonary fibrosis patients published in the PubMed
database within the previous 5 years were searched. As a result of the research, a total of 5 articles were included in the study. Five
home-based rehabilitation practices used in these articles were reached. Totally, 176 patients were found to have participated in these
programs. As a result, patients who have difficulty accessing hospital-based rehabilitation services due to various reasons will benefit
from home-based rehabilitation services. However, the content of the home-based program and the method of follow-up and supervision
affect the results.
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INTRODUCTION

Idiopathic pulmonary fibrosis (IPF), one of the forms of interstitial pneumonia, is a chronic disease. It is characterized by
progressive alveolar interstitium fibrosis, causing permanent lung damage, generally seen in advanced ages, and with a
poor prognosis.! Idiopathic pulmonary fibrosis causes severe mortality and morbidity in patients, and the life expectancy
after diagnosis is approximately 3-5 years.? In the literature, the incidence of IPF varies between 0.22 and 16 per 100 000
individuals.>* To diagnose IPF, other idiopathic interstitial pneumonia, autoimmune diseases, drugs, and occupational and
environmental causes that can make the unusual interstitial pneumonia pattern should be excluded.? In the clinical picture
of IPF patients, advanced progressive dyspnea, cough, deterioration in pulmonary function, and recurrent coughs are fre-
quently observed. All these symptoms cause fatigue and a decrease in exercise capacity, sleep capacity, and participation
in activities of daily living. As a result, depression, anxiety, dissatisfaction with life, and emotional disorders occur in IPF
patients, and their quality of life deteriorates over time.°

Idiopathic pulmonary fibrosis treatment aims to improve the patient’s symptoms and health status, protect lung function,
reduce oxygen demand, reduce the frequency of acute exacerbations, and increase the patient’s quality of life.” Treatment
applications based on symptom management consist of pharmacological management, rehabilitation applications, pal-
liative care, and transplantation.® Lung transplantation is preferred in patients who do not respond to medical treatment.’
Pharmacological management consists of antifibrotic drugs used to reduce disease progression and functional losses,
antacid therapy drugs, steroid-based drugs used in cough management, and bronchodilators.'®'" In addition, rehabilita-
tion practices, including patient education, exercise training, respiratory therapy, smoking cessation, and psychosocial
support, are of great importance in symptom management.'?

It has been shown in the literature that a decrease in respiratory rate, an increase in tidal volume and oxygen saturation,
an improvement in cardiac capacity, an increase in quadriceps fatigue resistance, an increase in the efficiency of skeletal
muscle function at the cellular and molecular levels, and an improvement in dyspnea, exercise capacity, and quality of
life are observed with pulmonary rehabilitation applications.'*'> Endurance exercises, resistance exercises, neuromuscu-
lar electrical stimulation (NMES) applications, respiratory muscle training, energy conservation techniques, tai chi, and
whole-body vibration training methods can be used in IPF rehabilitation.'® In the literature, it has been suggested that
endurance exercises, which can be done in the form of cycling, walking, treadmill, climbing stairs, and combinations of
all these, should be performed at 60%-70% of the maximum working capacity for at least 20 minutes 3-5 times a week in
IPF patients. In addition, it will be safe to give oxygen support during exercise.'”'® For strengthening exercises, high-inten-
sity interval training is recommended for this patient group. In addition to all these, stretching and stretching exercises, and
lower and upper extremity exercises can be performed.'®

The positive effects of pulmonary rehabilitation programs on functional outcome parameters such as dyspnea, exer-
cise capacity, and health-related quality of life have been investigated and proven mostly in patients with chronic
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obstructive pulmonary disease (COPD). However, it has
been accepted that exercise programs should be adapted
to the daily life of the patient in order to maintain the
positive effects of the supervised pulmonary rehabilitation
program.’ Home-based programs are a viable option for
pulmonary rehabilitation in daily life. In addition, these
programs are effective, useful, simple, inexpensive, prac-
tical, and equivalent to inpatient/outpatient treatment
programs.2®

This study aims to review the studies on home-based pulmo-
nary rehabilitation practices in IPF patients in the last 5 years.

MATERIAL AND METHODS

In this review, research was conducted on the studies con-
ducted in the last 5 years in the PubMed database. While
conducting the investigation, the keywords “ldiopathic
Pulmonary  Fibrosis and Rehabilitation,”  “Idiopathic
Pulmonary Fibrosis and Exercise,” and “Idiopathic Pulmonary
Fibrosis and Home-Based Rehabilitation” were used. No lim-
its were set in terms of age and gender in the study, but ran-
domized controlled studies were examined.

Inclusion Criteria

It was determined that the study was published in the last
5 years and was in a randomized controlled study design,
only IPF patients were included, and it was conducted
only on home-based pulmonary rehabilitation practices,
the study language was English, and full-text access was
available.

Exclusion Criteria

As the study’s exclusion criteria, non-home-based studies
that evaluate the effectiveness of practices other than pulmo-
nary rehabilitation (transplantation, pharmacological therapy,
oxygen therapy, etc.), include patients with different patholo-
gies and focus on various pathologies other than symptoms
of IPF patients.

MAIN POINTS

e There is a need for home-based rehabilitation programs
in patients with idiopathic pulmonary fibrosis due to
some reasons, such as difficulty in accessing rehabilita-
tion services, risk of infection, and reduced and difficult
mobility.

e Some of the home-based rehabilitation practices used
in idiopathic pulmonary fibrosis rehabilitation are as
follows: deep breathing exercises, telerehabilitation
program, including physical exercises and a patient edu-
cation program, a neuromuscular electrical stimulation
application, walking bike use, and Wii exercise game
applications.

e Regular follow-up of patients in home-based programs
directly affects patient compliance and results.

e  Patient compliance problems are more common in home-
based rehabilitation programs that require materials.

e The literature on the effectiveness of home-based exer-
cise programs in idiopathic pulmonary fibrosis patients
is weak, and studies with different rehabilitation methods
and study protocols are needed.

Records from database search
o PubMed (n=471)

Records excluded on the basis of full text and
English language criteria
(nes7)

Records tracked after removing 57 sadics |
(n=414)

Excluded fulltexts (n=394)
r—= e Notin the last 5 years (n~263)
* No randomized controlied tral (n=131)
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Figure 1. Flow chart showing the follow-up and inclusion process of
the articles in the review.

RESULTS

As a result of this research, a total of 471 studies were
reached. First, when non-full-text and non-English studies
were excluded, the research continued with a total of 414
studies. Then, a total of 20 studies were selected according to
the inclusion criteria of being a randomized controlled study
published in the last 5 years. A total of 5 studies were included
in the study by reading the full text of all these studies and
considering the inclusion and exclusion criteria (Figure 1).
A total of 176 patients participated in the included studies.
The patient ages in the studies ranged from 65 to 77 years.
A different home-based rehabilitation method was applied in
all studies. These home-based rehabilitation practice studies
include deep breathing exercises (n = 1), telerehabilitation
programs, including physical exercises and patient education
program applications (n = 1), NMES application (n = 1), walk-
ing bike using (n = 1), and Wii exergame program (n = 1). All
studies were followed up with an exercise diary (n = 5).

Quality of life and functional performance were evaluated
in all included studies. Exercise capacity was evaluated
with the 6-minute walk test (6MWT) in 5 studies. Only 1
study evaluated the patients’ 7-day pedometer data in addi-
tion to the 6BMWT. St. George’s Respiratory Questionnaire
(SGRQ) was used for quality of life assessment in 4 stud-
ies and King’s Short Interstitial Lung Disease Questionnaire
(K-BILD) in 3 studies. Dyspnea was evaluated in only 1 of
the studies, and the Borg scale was used in the evaluation.
Only 1 study evaluated lung volume by x-ray. Respiratory
function tests were performed in 3 studies. While forced
vital capacity (FVC) and carbon monoxide diffusion capac-
ity (DLCO) were measured in 2 studies, forced expiratory
volume in the first second (FEV1) was measured in addition
to these in 1 study. The main results of the study are given
in Table 1.

DISCUSSION

The effectiveness of pulmonary rehabilitation practices in
symptom management in IPF patients has been demonstrated
in the literature.” The need for home-based rehabilitation
programs is increasing due to reasons, such as difficulty
in accessing rehabilitation services, risk of infection, and
reduced and difficult mobility.?' Especially during the pan-
demic, the arrival of respiratory patients to the clinical envi-
ronment increases the risk of infection.?? For these reasons,
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it is of great importance to evaluate and prove the effective-
ness of home-based pulmonary rehabilitation studies.

In 2021, Shen et al??, in a study conducted by 82 patients for
a total of 12 months, the pulmonary rehabilitation approach,
including basic breathing exercises, was found to be easy
and cost-effective for IPF patients, and it was shown that it
could help pulmonary rehabilitation. The patients were given
a home program including deep breathing exercises 3 times
a day. These exercises contain deep breath of whole lung,
unilateral lower lung, and upper lung movement sets. At the
end of the sixth month, the patients’ respiratory functions and
quality of life were improved, and at the end of the twelfth
month, when compared with the control group, there was an
improvement in lung volume and 6-minute walking test in
addition to the parameters in the sixth month.??

In another study conducted by Cerddn-de-Las-Heras et al*
in 2021, the effectiveness of telerehabilitation on exercise
capacity in IPF patients was evaluated. This telerehabilitation
study, which used video consultation, e-learning packages,
correspondence sessions, VAPA application, working hours,
and questionnaires, continued for 12 weeks under the guid-
ance of a physiotherapist. Then the patients continued to
use the application alone. Within the program, the patient
was given training, and in the content of the exercise pro-
gram, personalized weights, step board, and exercises with
elastic bands were used. Exercise intensity is 10-20 minutes,
3-5 times a week, under the therapist’s guidance. As a result
of this study, the telerehabilitation program with the VAPA
application was found to be beneficial for IPF patients. While
the exercise capacity decreased in the control group from the
beginning, it was preserved in the exercise group. However,
there was no change in the quality of life and 7-day pedome-
ter measurements. Patient compliance with telerehabilitation
was found to be high, and so its use in IPF patients may be
beneficial .2*

In Nolan et al*, 22 patients were included in the study, in
which the effectiveness of NMES was applied to the quadri-
ceps muscle in IPF patients. In addition to the personalized
home-based exercise program for 6 weeks, the patients were
given a home-based application of bilateral quadriceps stim-
ulation to the quadriceps muscle for 30 minutes a day for
6 weeks with the Kneehab XP device. The patients were fol-
lowed up by phone. At the end of the study, it was observed
that the patients’ compliance with the program was not good.
At the end of the 12th week, it was observed that the time
spent by the exercise group on physical activity was more
than the control group.?®

In Wapenaar et al**, a study conducted in 2020, it was
reported that a home-based exercise program with a walking
bike was beneficial in IPF patients. The walk bike is an ambu-
lation aid, a form of a bicycle but without pedals. In the study,
it was shown that the exercise program applied using a walk-
ing bike for 1 hour a day for 8 weeks in 2 groups of 23 people
provided a significant increase in the quality of life of IPF
patients and increased the mobility of the patients. However,
after this application, there was no change in the patients’
exercise capacity. It may be challenging to carry out the study

with a large number of patients, and only 10 patients were
able to apply the entire protocol.?®

In 2019, Yuen et al?’, the study conducted by IPF to evaluate
the compliance and effectiveness of a home-based exercise
game program for IPF patients, the Wii Fit exergame program
was applied for 12 weeks, 3 days a week for 30 minutes,
and the Wii video game program was applied to the control
group. The participants in the video game control group dif-
fered from those in the exergame intervention group was not
having the Wii U Balance Board. The home-based exercise
game intervention for patients with IPF showed no improve-
ment in functional performance, shortness of breath, or
health-related quality of life at the end of the 12-week pro-
gram in either of the 2 heterogeneous groups. In addition to
the following low rate, insufficient frequency and duration
of exercise games were thought to contribute to the lack of
improvement.?’

Three studies included in the research examined the effect of
home-based exercise programs on respiratory function param-
eters. In a study in which long-term follow-up was carried
out that included deep breathing exercises, it was observed
that the respiratory functions of the patients improved.?' It
has been shown in the literature that breathing exercises are
effective on dyspnea and quality of life.? In a case study with
long-term follow-up conducted by Naranjo-Orellana and
Santalla?® in 2020, it was reported that a supervised and sys-
tematic rehabilitation program, including inspiratory muscle
training, could effectively improve functional performance
and quality of life for IPF patients. In another study conducted
in 2008 to evaluate the effectiveness of inspiratory muscle
training in IPF patients, it was shown that adding this training
to the pulmonary rehabilitation program was also effective on
pulmonary function tests. However, no other study evaluating
the effectiveness of deep breathing exercises in IPF patients
could be found.** Pulmonary function test results were also
evaluated in studies that included telerehabilitation and
walking bicycle applications, but no change was observed.?*
The reason for this situation may be related to the compli-
ance problem and non-use of the walking bike. In the telere-
habilitation study, there was no improvement in pulmonary
function parameters, but the current status of the patients was
preserved.? Since IPF is a progressive disease, the preserva-
tion of the patient’s current respiratory parameters shows the
effectiveness of the therapy method.

In all of the studies included in this review, 6MWT was used
to evaluate exercise capacity and walking distance. This test
is simple to use in individuals with cardiopulmonary dis-
ease and provides information about the patient’s exercise
limitation. It is strongly correlated with the increased risk of
hospitalization and mortality.?' Previous studies in the litera-
ture have shown that 6MWT is a valid and useful tool for
the management of patients with IPE*? In the study of Yuen
et al?’, 6BMWT data of the Wii exergame group deteriorated
over time. However, when the investigation is examined, it
is a low value that the patients’ compliance with the pro-
gram is 20%. Idiopathic pulmonary fibrosis is a progressive
disease, and if the exercise program is not done regularly, it
is possible result that its effectiveness will not be seen. In the
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study of Shen et al*, it was shown that home-based deep
breathing exercises increase exercise capacity and walking
distance in IPF patients. Leelarungrayub et al** The results of
this study support Shen et al's?? study, although it is a differ-
ent group of pulmonary diseases. When we evaluated other
studies included in this review, it was seen that there was no
change in 6BMWT results in general. This shows that a home-
based exercise program is effective in a progressive disease
such as IPF.

In all the studies included in the research, the quality of life
assessment of the patients was assessed through question-
naires. In 3 of the 5 studies we reviewed, it was reported
that there was an increase in the patients’ quality of life after
home-based rehabilitation practices. It has been shown in the
literature that pulmonary rehabilitation practices increase the
quality of life of patients, which supports the literature.’** In
the study that included the Wii exergame, it was observed
that the patients’ quality of life decreased. This situation may
be associated with low compliance with the study. In the
study that included telerehabilitation, there was no change in
the quality of life parameters of the patients.

When the general results were examined, it was seen that
the patients progressed in various areas compared to other
studies in the study that included deep breathing exercises.'
One of the reasons for this may be that the study was con-
ducted for 12 months, longer than other studies. Another rea-
son may be that the patient has a video recording they can
use as a supervisor while exercising daily in the study of Shen
et al.% Further studies in this area are needed to understand
the cause.

When the study results were examined, it was thought that
the adaptation and continuity to the home-based programs
were low in general.?*% To increase the effectiveness of
rehabilitation in home-based programs and to ensure patient
compliance, follow-up programs and supervision should be
well done. The reason for the low patient compliance may be
inadequate follow-up programs or the supervision method.
In the studies within this review, exercise diaries were given
to all patients for follow-up, and the patients were supervised
with different methods. In studies where follow-up was done
by telephone, it was observed that compliance problems were
more common.?% Although compliance is high in telereha-
bilitation practice, there has been no improvement in out-
comes in most areas. This may be due to patient differences.

In addition, when the studies were evaluated, it was thought
that the results were not as expected because the patients did
not comply with the study protocol in the rehabilitation pro-
grams applied at home using a material (Wii game console,
NMES device, walking bike).?** Device-specific reasons,
such as patients not wanting to use the walking bike for social
reasons or encountering the side effects of NMES application
while applying it at home may cause this situation.

CONCLUSION

As a result, home-based rehabilitation approaches can be
applied, especially for IPF patients who have difficulty access-
ing rehabilitation practices during the pandemic period, who

have the risk of infection, and who do not want or cannot go
to the hospital for rehabilitation services. However, continu-
ity is essential for the benefit of patients. Appropriate super-
vision methods should be preferred, and patient follow-up
should be done to ensure the sustainability of the program
and patient continuity. In addition, the literature on the effec-
tiveness of home-based exercise programs in IPF patients is
weak and more publications are needed by practicing differ-
ent rehabilitation methods and study protocols.

There are many limitations in this review. First of all, the fact
that we used a single database while conducting research
shows that we have done limited research in the literature.
As a result of the examination, according to the inclusion
and exclusion criteria in the review, a total of 5 studies were
included. The small number of these is one of the limitations
of the research. We believe that the inclusion of studies con-
ducted in the last 5 years has caused this situation. First of all,
the reason why we used the studies from the last 5 years in the
study is that we want to present the current literature. In addi-
tion, studies with home rehabilitation in rare diseases such as
IPF in the literature before the coronavirus disease-2019 pan-
demic are very limited. However, the use of a different home-
based rehabilitation application in all the studies we included
in the review was a disadvantage in terms of combining and
supporting the results. Thanks to this situation, we had the
opportunity to compare the effects of different home-based
approaches on the same parameters. Another limitation is the
heterogeneity of the patient groups in the included studies
and the insufficient numbers. The lack of literature in this area
and the inadequacy of studies on home-based exercises in
IPF patients may be the reason for this situation. One of the
limitations of the research is that one of the randomized con-
trolled studies we included in the review was in a crossover
design. Our reason for inclusion is that the study focuses on a
different home-based rehabilitation approach.
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